Substituted morphollnium TCNQ2 compounds exhibit some universal features with respect to the field, frequency and temperature dependence of the conductivity. These characteristics are different from the closely related morphollnlum TCNQI compounds. We show that a natural way to account for these phenomena comes about by careful examination of the order parameter space, i.e. the space created by the two different order parameters which together determine the gap at the Fermi surface: (i) the regular Pelerls dimerization of the acceptor-acceptor overlap and (li) a coherent shift of the donor ~olecules with respect to the accep$ors. By describing small revolutions through parameter space (realized by phase coupling of two different phonons producing the above mentioned gap) the ground state electron gas is shifted with respect to the lattice, thereby producing a current. The model allows for a qualitative description of conductivityrelated phenomena in these systems.
i. INTRODUCTION AND EXPERIMENTAL
The class of TCNQ compounds with substituted morpholinium as donor, has been extensively studied over the past decade, expecially MEM(TCNQ) 2 which exhibits both a metal to semiconductor transition and a Spin-Pelerls transition I. In spite of this long-standing interest, the conductivity mechanism is still poorly understood. Below we present and discuss experiments on the dependence of the con- Below we shall discuss a model for charge transport, which employs the unique features of charge transfer salts with 1:2 donor to acceptor ratio, and which provides for a qualitative understanding of our observations.
OPTICAL-PHONON-MEDIATED CHARGE TRANSPORT
In a charge transfer salt with 1:2 donor to acceptor ratio; the electron density at the Fermi-surface may be reduced by the deformation of the lattice with a periodicity of two TCNQ-spacings 5. This can be done in two fundamentally different ways. Firstly, the TCNQspacing may alternate, which is the usual Peierls mechanism. Secondly, the donor molecules may undergo a k=O shift with respect to the TCNQ-neighbours, resulting in a alternation of the energy of the TCNQ valence orbital, which gives rise to a gap at the Fermilevel and a modulated electron density with a periodicity of two TCNQ-spacings. The hamilionian for the system reads: In conclusion: the model of optlcal-phononmediated charge transport, which specifically employs the unique structure of 1:2 donor-acceptor systems has been shown to account for some conductlvlty-related phenomena which can not be accounted for by "standard" models for I-D conductors.
